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The role of gender in determining the occurrence of non-communicable diseases (NCDs) is a matter of debate. There are many studies which give evidence for the fact that NCDs are distributed differently across gender. A multi-centric cross-sectional survey involving five Asian countries including India argued that male gender is a risk factor for NCD.\[[@ref1]\] At the same time, surveys conducted in Pacific island population revealed that the prevalence of diabetes mellitus and other NCDs are rapidly increasing among women compared to men.\[[@ref2]\]

The role of gender in determining the transition process from a status of chronic NCD like diabetes to a cardiovascular event like myocardial infarction (MI) or stroke is also not clear. A 7.6 year follow up of the Middle East population which covers more than 5000 individuals showed that the cardiovascular risk among newly diagnosed diabetics was more among men.\[[@ref3]\] However, fatal cardiovascular outcomes like mortality due to anterior wall myocardial ischemia (AMI) are more common among diabetic women compared to men with diabetes.\[[@ref4]\]

Risk factors for NCDs like unhealthy diet and lack of physical exercise are on the rise among women. Studies conducted even among rural African population suggested a marginal elevation of risk factors for NCDs among women compared to men.\[[@ref5]\] A study from the rural population in Kerala had also indicated the high prevalence of risk factors among women compared to men.\[[@ref6]\] But this pattern may be influenced by the social system existing in the community, where in women are seldom encouraged to participate in physical activities.\[[@ref7]\] Other social factors like urbanization can also influence the physical activity of girl children. Data from Tamilnadu, India, suggested that urbanization is associated with lower levels of physical activity among women.\[[@ref8]\] As the life-style contributing to the NCDs start even from the childhood,\[[@ref9][@ref10]\] the abstinence from physical activity may be a contributor to the high prevalence of risk factors among women. These facts indicate that the high risk status of women regarding NCDs are less biological and more social.

There is enough evidence to suggest the beneficial effects of physical exercise but less data on the gender differences of these effects.\[[@ref11][@ref12]\] The available information should be read in the context of social forces acting against women and making them more vulnerable to NCDs. Studies elsewhere seldom compared the gender differences in the biochemical and clinical predictors of NCDs among people on high amount of physical activity. It will be interesting to note what will happen if girls are allowed to take part in physical exercise to an extent comparable to that of boys.

The data obtained from the medical check-up program for students of Bachelor of Physical Education (BPE) course at Lekshmibhai National College for Physical Education (LNCPE), Thiruvananthapuram, provided an opportunity to the same. Hence, the objective of the study is to find out the gender difference in the pattern of the clinical and biochemical indices related to NCD morbidity in young adults with significant and comparable daily physical activity.

Materials and Methods {#sec1-2}
=====================

This is an institution-based cross-sectional study and the setting was LNCPE, Thiruvananthapuram, Kerala, India. LNCPE is a part of the academic wing of the Sports Authority of India, functioning under the Department of Youth Affairs and Sports, Ministry of Human Resource Development, Government of India. The study period was March 2008.

The study participants were students who had successfully completed the first year of the BPE course with a total duration of three years. The eligibility criterion of the current study was students within the age of 17 to 25 years who undertook more than three hours of supervised physical exercise daily for the previous one year. The overall sample size was 150, 50 students from each batch. The information on socio-demography and anthropometry was collected using a structured proforma. Written informed consent was obtained from every participant before blood collection and physical examination. The study protocol was approved by the institutional ethical board of Health Action by People (HAP).

Anthropometric measurements and blood pressure assessment were done by paramedical workers. Blood pressure was taken using a digital sphygmomanometer (Omron) after the completion of the interview. The digital sphygmomanometer was standardized using mercury sphygmomanometer on the previous day of data collection. Two readings were taken in sitting posture and the average was put as the individual score. Blood samples were taken after overnight fasting (at least 10 h after the last meal). Dietary advises were given to the participants one week prior to the data collection for reliable results. Laboratory examination was done at clinical laboratory of HAP, Thiruvananthapuram. The study variables were measured in mean with standard deviation (SD) and the difference in means were tested using the independent sample *t* test.

Results {#sec1-3}
=======

Out of the total 150 students registered, 126 (84%) fulfilled the eligibility criteria and studied. Fifty-five (43.7%) of them are women. The mean (SD) age of men in the group 20.4 (1.9) years was significantly older than women with 19.4 (1.6) years (*P* = 0.003). However, age was not considered as an interacting variable for further analysis because the mean difference was only of one year and we presume that this difference has not a significant stake on the outcome variables. Both men \[20.5 (2.1) kg/m^2^\] and women \[20.3 (2.1) kg/m^2^\] in the study were having comparable body mass indices (BMI), *P* = 0.92. The mean waist circumference \[72.3 (5.7) cm for men and 65.9 (6.1) cm for female\] and the waist hip ratio \[0.80 (3.6 × 10^-2^) for men and 0.74 (5.9 × 10^-2^) for women\] were significantly higher in the case of males as expected because of the biological differences. No significant difference has been noted in hip circumference \[89.7 (5.3) cm for men and 89.5 (4.5) cm for women\]. In the case of the outcome factors studied, systolic blood pressure (SBP), fasting blood sugar (FBS), and low-density lipoprotein (LDL) were found significantly lower in women \[[Table 1](#T1){ref-type="table"}\]. No significant difference was noted in the case of diastolic blood pressure (DBP) and total cholesterol.
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Discussion {#sec1-4}
==========

In our study, a gender difference was seen for NCD risk factors among young adults with comparable physical activity. SBP, FBS, and LDL were found to be significantly lower in women.

Gender differences in clinical and biochemical profile of people who undergo regular physical exercise have not been the focus of much research. There is ample evidence that moderate to heavy physical exercise can reduce the chance of cardiovascular events like myocardial infarction and stroke.\[[@ref13][@ref14]\] It has also been demonstrated that community-based interventions can bring out reductions in NCD and its risk factors prevalent in the community.\[[@ref13]\]

A study conducted among trained athletes revealed that the variability of heart rate induced by stress is less among people with a habit of regular strenuous exercise.\[[@ref15]\] The paper argued that it was because of the favorable autonomous responses. However, the observation in a few individuals (seven men and six women) did not bring out a significant difference across gender.\[[@ref15]\] Another study on 26 female athletes randomized into two groups based on physical activity had also demonstrated the positive effect of exercise in the cardiovascular profile.\[[@ref16]\] The incremental advantage of women on blood pressure due to walking was documented among diabetic patients.\[[@ref17]\] A 1,000 steps/day increment is associated with important blood pressure decrements among women with type-2 diabetes but the data were inconclusive among men.\[[@ref17]\]

The plausible mechanism suggested for this kind of an observation is that the endogenous hormones of women are less atherogenic and has got less effect on insulin resistance. Neither estrogen nor androgen is now considered as a protective agent against diabetes or cardiovascular morbidities.\[[@ref18][@ref19]\] But the effect of female sex hormones are found milder and the increased levels of androgens are considered a risk factor for cardiovascular events even among women.\[[@ref18]\] Another argument is that even though the mechanisms responsible for the gender differences in BP control and regulation are not clear, there is some evidence that interactions between sex hormones and the kidneys could play a role. Both endogenous and exogenous female sex hormones markedly influence the systemic and renal hemodynamic response to salt and water retention.\[[@ref20]\]

In short, the biochemical indicators of NCD were appearing to be against men in current study compared to women. The high burden of NCD among women as noted elsewhere\[[@ref2][@ref4][@ref6]\] should be discussed in par with the fact that physical exercise in women is seldom promoted even during childhood.\[[@ref7]\] The current study indicates that women may be protected from risk factors of many NCD compared to men if the physical exercise is promoted among them.

Our study addresses a gap in the literature in relation to gender differences among men and women of comparable physical activity. The major strength of current study is that the population is homogeneous and physical exercise is a routine for all the study participants. So the observed difference can be attributed to gender with a high degree of certainty. The sample size is large when compared to similar studies conducted among people involved in physical exercise as a part of their profession or career.\[[@ref15][@ref16]\] The major weakness of the study is that it did not document the differences in the dietary pattern of study participants that can influence the clinical and biochemical indicators. However, we were not expecting a major difference in dietary pattern of the participants. More than 80% of the study participants were residents of the institution and sharing the same menu at least for the past one year.

The major implication of the study is that it brings out the importance of all inclusive exercise promotion programs which give equal importance to the women segment of the community. But these campaigns or programs to promote physical exertion for better health of the community may not translate to the behavior of women because of the social system which prevents them from being physically active in a level comparable to men. The current study brings out evidence that the benefits of physical activity among women are greater than that of men. Also, it is logical to believe that the protection attributed by physical exercise will be more in the case of women where the risk of NCD attributed to other habits like smoking and alcoholism is less.

With the incidence of NCD is rising among women, it is imperative that urgent steps should be taken to increase the level of physical activity among women. Our study indicates that community programs to reduce NCDs can be more effective if the observed gender difference in physical activity is taken into account and programmes tailored with the existing social customs in mind. Equity is one of the major principles of primary health care philosophy and it could not be addressed by quantifying the health risks of socially disadvantaged groups like women.

Strengths and limitations {#sec2-1}
-------------------------

The study participants are not representatives of the general public. However, the study provides some information on the gender selective advantages of physical exercise in which there is a scope of an investment. A major strength of the study is that it is based on data from a group of individuals to whom physical exercise is a part of their curriculum. Factors such as alcohol intake and differences in diet might have contributed to the observed differences even though the structure of the study setting does not allow many variations in these factors.
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